Endoplasmic reticulum stress in diabetic mouse or glycated LDL-treated endothelial cells: protective effect of Saskatoon berry powder and cyanidin glycans.
Endoplasmic reticulum (ER) stress is associated with insulin resistance and diabetic cardiovascular complications, and mechanism or remedy for ER stress remains to be determined. The results of the present study demonstrated that the levels of ER stress or unfolded protein response (UPR) markers, the intensity of thioflavin T (ThT) fluorescence and the abundances of GRP78/94, XBP-1 and CHOP proteins were elevated in cardiovascular tissue of diabetic leptin receptor-deficient (db/db) mice. Cyanidin-3-glucoside (C3G) and cyanidin-3-galactoside (C3Ga) are major anthocyanins in Saskatoon berry (SB) powder. The administration of 5% SB powder for 4 weeks attenuated ThT fluorescence and the UPR markers in hearts and aortae of wild-type and db/db mice. Treatment with glycated low-density lipoprotein (gLDL) increased ThT intensity in human umbilical vein endothelial cells (ECs). Elevated UPR markers were detected in gLDL-treated EC compared to control cultures. The involvement of ER stress in gLDL-treated EC was supported by that the addition of 4-phenyl butyrate acid (a known ER stress antagonist) inhibited gLDL-induced increases in ER stress or UPR markers. C3G at 30 μM or C3Ga at 100 μM reached their maximal inhibition on gLDL-induced increases in ThT, GRP78/94, XBP-1 and CHOP in EC. The results demonstrated that ER stress was enhanced in cardiovascular tissue of db/db mice or gLDL-treated EC. SB powder or cyanidin glycans prevented the abnormal increases in ER stress and UPR markers in cardiovascular tissue of diabetic db/db mice or gLDL-treated EC.